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1 
This invention is concerned withthe 0-2,4,5- 
trichlorophenyl O,Odiallylphosphates having 
the formula 
c1 
] o 
 \o- 
' whereinR represents a methyl.or ethyl radical. 10 
These new compounds are oity liquids, somewhat 
soluble in mny orgac solven, and substan- 
tially .insoluble in water. They are of value as 
toxi c cotituents of insecticide composition. 
The new compods maybe prepared-by re- 15 
acting O-2,4,5-trichlorophenyl) dichlorophos- 
phare o çhe formula 
c1 
  o c1 
c=oP< 20 
] ci 
cl 
with n Ikli met1 methylte or n Ikli metl 
ethylte. The rection is cied out in n inert 
organe solvent gRd conveniently iR the Ioohol 
employed in the preprtion o the Icohol. 
Good results re obtined when emplong two 
moleculr proportio o£ the Icoholte with eh 
molecr proportion of O - (2,4,8 - trichloro- 
phenyl) dichlorophosphte. In prctice, the I- o 
coholte employed is preferbly the sodi sIt 
nd my be prepred by recting the desired 
cohol with sodi in n inert orgnic solvent. 
The rection 'between the Icoholte and 
O-(2,4,5-triohlorophenyl) dichlorophosphte my 
be ccomplished by dding either rejetant por- 
tionwise fo the other dispersed in the rection 
solvent. 
The bove opertions re crried out with 
ttion gRd gç g temperte o£ £rom i0  fo 
The rection is somewht exothec, nd tem- 
perte control is mintined by regultion oî 
the rte o£ ddition o£ the rectnts, s well as 
by the ddition or subtrction of heur, if re- 
qred. 
Upon completion o£ the rection, the solvent is 
removed from the cde xture by ewportion 
nd the resïdue dispersed in  wter-immiscible 
solvent such Rs benzene, ogrbon tetrchloride, or 
methylene diohloride. The resultnt mixte 
washed with wter gRd dried with gRhyo 
sodium sulfte. The seprtion is then accom- 
plished by evRportion o the solvent. I£ de- 
sired, the product my be £urther pied by 
frctionl distilltion under reduced pressure. 

2 
In an alternative meçhod, the new. compounds 
may be prepared by reacting O-(2,4,5-trichloro- 
.phenyl) dichlorophosphate with methanol or 
ethanol. The reaction is carried out in an inert 
5 .organic solvent and in. the presence.of a neu- 
tralizing agent such as pyridine or sodiumace- 
tare.  Good results are obtained when employing 
two molecular proportions of the.desired alcohol 
and ai least two molecular proportions .ofthe 
neutralizing agent with each molecular propor- 
tion of O-(2,4,5-trichlorophenyl) dichlorophos- 
phare. The reaction may be conveniently:ac- 
complished by adding O-(2,4,5-trichlor0Phertyl) 
dichlorophosphate portionwise to a mixture, of 
the neutralizingagent,: desired.alcohol, and re- 
action..solvent. ::The conditions of reaction and 
methods of separation are essentially as-pre- 
viously described. 
The D-.(2,4,5trichlorophenyl) dichlorophos- 
phare employed, as a starting-material may..be 
prepared by reacting a molecular excess of 
phosphorus oxychloride (POC13) with an alkali 
metal 2,4,5-trichlorophenate. Good results are 
obtained when employing from 2 to 4 moles of 
phosphorus oxychloride per mole of 2,4,5-tri- 
chlorophenate. The phenate employed, prefer- 
ably the sodium sali, is added portionwise with 
stirring to the phosphorus oxychloride and the 
mixture subsecluently warmed for a short rime 
fo complete the reaction. The crude mixture is 
then iiltered and the iiltrate fractionally dis- 
tilled under reduced pressure fo separate the 
product. 
The following examples illustrate the inven- 
tion but are hot fo be construed as limiting: 
EXAMPLE 1 
O-2,4,5trichlorophnyl O,O-dimethylphosphae. 
c1 
[ 0 O--CH 
 \O--CH 
31.5 grams (0.1 mole) of O-(2,4,5-trichloro- 
phenyl) dichlorophosphate (having a density of 
1.67 at 24 ° C.) was added portionwise over a pe, 
riod of one-ha!f hour with stirring to 14.8 grams 
(0.18 mole) of anhydrous sodium acetate, 12.8 
5O grams (0.4 mole) of methanol and 52 milliliters 
of methylene dichloride. The addition was car- 
ried out ai a temperature of from 25 ° to 33 ° C., 
and the resulting mixture subsequently warmed 
for 5 minutes at 38 ° to 43 ° C. to complete the re- 
55 action. The crude reaction product was then 



washed with water and the resulting mixture 
fractionally distilled under reduced pressure to 
obtain O-2,4,5-trichlorophenyl O,O-dimethyl- 
phosphate as a colorless oll. The latter had a 
bolling point of 151°-154 ° C. at 0.4 milllmeters 
pressure, a density of 1.44 af 320 C., and a refrac- 
tive index n of 1.5335 at 35 ° C. 
EXAMPLE 2 
0-2,4,5-trichlorophenyl o,o-g'.ze.hy_ !phosphat_ e  
 0 O--CH--CH 
 _ \0Loto-cm 
4.{} grains (0.2) mole of sodium ,was-dissolved 
in V8.9 grains (1.V mole) of ethanol fo prepare n 
alcoholic solution of the corresponding alco = 
holate. Thls solution was added portionwise with 
stirring fo 31.5 grains (0.1 mole) of 0-(2,4,5-tri- 
chlpr0phenYl) , dichlorophosphate (boiling. at 
:143 °- to 154--C. t 3 mfllimeters pressure)di- 
solved .in. 100 ,milliliters of ethanol. The aIdition 
was:carried:out over a period of 8 minutes and 
at-a temperature of. from 1i ° fo 19 ° C. The meth- .25 
:anol cas then:removed by évaporation, and the 
rèiduë-dispersed in methylene dichloride.. The 
:resulting dispersion was washed twice With water, 
 andclried with anhydrous sodium sulfate. The 
methylene dichloride was then removed by :30 
- evaporation, and the residue fractionally distilled 
 .-under reduced pressure fo obtain O-2,4,5=trichlo= 
.xophényl .O,O-diethylphosphate as. a colorless 
oii. The latter l'lad a boiling point of 157 to 158 ° 
 .C. at 0.7, millimeters pressure,,a density.of .1.38 ,at" 
-.33°. . C:,_and:a refractlve index .n. of Lb'129 ai 
phosphate compounds bave been fotmd effective 
. ts.JxseCtlcldes aIld are adapted to be emp]oyed .-40 

or the control of aIcultural and houehold 
posts. In representative operatlons, the produc 
of the preceding examples have been sd for 
the control of two-stted spider mite, Mexican 
bean beetle, and Southem army worm. Against 
-these organisms, 100 per cent lls have been ob- 
. tned wi spray compositions containg from 
0.12  2 pods of cant per 100 gallons of 
lution. Such spray mtures bave contained 
!0. çe ew prpdçç in combination with representa 
_tlv¢ wetting and emulslfyg agent. 
I claire: 
. .. An:O-2,4,5:trichlorophenyl O,O-dialkylphos- 
pha.ha.vlng theformula 
. _. I o/o--R 
' , ' CI« O--P 
No_ R 
0 here R reDresen 
. 0-,, - rehlorophenyl 0,0 - diehylphos- 
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